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Descri ption 
INTERLEUKIN-1 HOMOLOG 



and metabolism are control by a vanety o. ^peptide factors. 

, . • -i /u i\ ic a familv of at least three 
and inflammato* responses. r^^t?««n receptor 
Known cytokines, whi. the 

binding activities. IU-1a and IL 18 M P antagonist of IL-1o 

mird family member. IL-1 receptor antagonist! -1ra>« "J J ^ 

and IU-1P actives. iL-1ra is «"-«-"« functton . The 
occunng cytokine receptor antagoms wtf ' ™ appaK ;' 9 te « , L ., ra 
ability of IL-1ra to bind, but not actuate the IL-1 recepjo gg 
is a negate regulator o, ™*™*™ B ^.*^, MY 
^0331-10336. P**- 

^ trajttac. on mononuclear phagocytes 
At low concentrations IMa and IL-1B ad net . y (M 

•rfth.«^«*^»^^£i£, but causes the 
does no. ac. direct* on leukoses a " -^'leuKocytes. When 
mononuclear phagocytes and endothelial celte MB actrva 

secreted in large duantMes into «» *^ ^ cache*. 

a^ ,n man^ouL: uhnefrom febnle ~ 
Mrt 121:1546-1549, 1987; 0 , juvenile chron* 

1990 ). monocle leukemia Pf - B »^2« ,987); synovial fluid of 
arMs patients (Prieur e. a ZS;71 3-7 2 1. 1986); 

m eumatold arth«s patients (Lott et al - 1* » - ? . 
and viral-infected monocytes or SKeHs J^ou. with a 
s 1652 . ,984). These inhibttory ^«,i « a PP .a .0 be » 9^ ^ 

range of molecular mass from 18 to k • antagonist 

uncharacterized. The first demonstration of a true IL 1 



WO 00/20595 

PCT/US99/23533 



and from the human mohocytic « , 2 U93 7 ? °" ' SG " C ° ate<1 Pla,6S 
<™A, (Carter e. al ., A^^^";.,^ "* Ph0rb °' — 

992), major surges for Hirshsprung's disease (0 Nuallain etTrl f 
Immunol. 93:218-222 199^ ih,*, -4- Nuaiiain et al., C///7. Exp. 

^ iy93 ). liver disease (Sekivama et ai ™„ c 

/mmuno/. 98:71-77 1994^ Hnrfnw«v ^ eR, y am a et al., C//aj. £xp. 

1992) anTmiii J 9 6386 (GfUSS et al - ^ncer 340:968 

1992), and colitis (Hyams et al., Dig. Dis. Sci. 391893-1899 19^™! 

acute and chronic disorders also induce J^Z^ ^^T 

example, rheumatoid arthritis (Firesteir, «t «i i , , ° f ,L " 1ra ' for 
199^ i,, ma x- vi-irestein et al., J. Immunol. 149:1054-1062 

1992), Lyme arthntis (Miller et al., Lancet 341:146-148 1 993 ) 2 

i^^LTi i^rstr in r an vo,unteers 

* wi n. ira over iL-ip m serum, however this level i« etui 

=r , ; LPS ' rj^v^fz: 

(D.narello and Thompson, /mm un0 ( Today 12404-110 1M,, ,«T 

mortality (Ferrettl et al., J. Clin. Invest. 94:449-453, 1994). 

IL-1ra has been investigated for use in treating several chronic 

ZTToJ^ indudin9 rt, ~ *™> <£ZZT7 

Te^2::^rj:T m : ,eukem,a (cml) - 

• „ —™ UHO0 > iys ^). and inflammatory bowel disease fiRm 

expresses IL-1ra mainly n the differentiated stratum granulosun, of the 
£*m* whereas psoriatic s„in expresses IL-,ra in basa, midcTa, yl 
(Hammerberg e, a,, J. am. Invest. 82:57,-583, 1992). Changes in the l L 
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• „ wot strata of the epidermis may affect kerat.nocyte 

1a:IL1-ra ratio .n different strata of tn p ase may a | S0 

proliferation and differentiation. Chron.cn ^ " ^ 

Live an altered IL-1:IMr. rat, s,nce , * ' ^ 
dlS ease and u.cerative colitis (Com,ne< * 

Expenmental evidence also suggestst^ .L-1 - ^ 

acute cerebral neuropatholog.es (Raton et al., fc P 1997)i 
996; LoddicK et a.., B/oc.em. B»»* ^^^^ 5:185- 

insulin dependent diabetes me.litus 1995), 
19 1, 1993), glomerulonephritis (Lan et a,.. ^ey 'n 

and pancreatitis (Norman et ^^Jf^'^id in patients with 
Increased IL-1 production has been p intravascular 

coagulation; high-dose IL-2 therapy. d (surges); 

disease; HIV-1 *;"J m2* ); ncnin.ec.ious 

hemodialysis; ischemic disease Jniyoc* « pe , idontitis; 

^ a t^r:^nC^d i P n he*, subiects aner 

Recombinant U--1ra has BOT 39,. 10 92- 

Cinical .nals in humans (Campion ^ A * ^eaunen, o. sepuc shock 
,101. 1996). and .0 be -» ^.oid arthritis (Campion e. 

(Fisher „ a,.. r and 9 ra« vs. bos. disease 

al .. Art**, 4 W-eumaton ^ Howeve ,, high serum 

SUMMARY OF THE INVENTION int9 rieukin-1 (IL-1) 

The present invent™ provides n 

hon.logs, as we» as ma.er,ls *uE^*«* « " * 

compositions comprising them, and methods forus J ^ . 

aspects, the invention thus provides an isolate P ^ 
^uence o. amino acid residues as shown in S£Q D ^ 
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*— poivpe^e of IS ^ *J ' — <• P^ded „ 

bearing portion of a p r o,ein7 SEQ Tno T ^ *> 

expression ^J^ZtZJ" '"^ *~ " ~ - 

transcription promoten a D nI T e ' 6men,S: W ' 

sequence of amino acd Jdues asT 9 * »** 3 

•"nscriptton terminal ^ ^Z" f° ' D N0:7; a " d «> a 
further comprises a secretoTLT en * cdlment the expression vector 
-omen,. 1, 0 ^ £~ <* «*» «ed to the DNA 

« Asp residue a, position ,48 J^a^ZT* * ^ ~"*" ° r 

the protein comprises the a m in„L ! Wi " 1 ' n an0, "er embodiment, 

embodiments. Co^ ~ aT^ " ^ '° ^ — 
™<hin further embodiment. e „ « 155 amT "? ' eSi<iUeS " ^ 
Within a fourth as^lt jr "a" 1 ^es in length. 

«bir: a vrar,rrr provwes - ~* - 

method o, mTi;T!„:r r^n ' nVe * n ^ " ^ 3 
adminfeterino to me anim,l a ? 3 " animal uprising 

^n refe,e„rr ft :ii;?^ 0 drr*r w " ^ 

attached drawing. Me " P '' 0n 01 invenlio " and the 
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brief ° Esc r r ™ " hy — , - - 

V m qEQ ID NO-2 The profile is based on a shd.ng s.x- 
acid sequence shown in SEQ IU nu.z. ine v 

o - a r <5 and T residues and exposed H, Y, ana w 



case letters. 



5 



10 



P— » - *? S ^ p C ty P*» or P^n for 

second polypeptide lo a substrate. w p ^ as 

which an antibody or other specrtc ^^~^ m A (Nils8 on et 

,„ affinity tag. ^^^'^I^t^^ 1991). 
al EM80 J. 4:1075. 1985: Nilsson et al., Melnods E^ 01 — 

^ne S transferase a^^s ^ 19S5, 

affinity tag (Grussenmeyeretaf.^aU. Acad S s ,. 0(ec)im)l00) , 
(SEQ ID NO:13). substance P. Flag™ peptKie ■ 

■ c„r* al Profe/n Expression and Punncauon * 
in general, Ford et al., woiwn c h available from commercial 

« — Bioiabs ' 

B^. MA: East^n Koda, New ^ CT>^ ^ ^ ^ ^ ^ „ 

these terms are used with reference w k example, a certain 

po.ypep.ae to denote proximity or relatrve posrton. For examp 
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sequence positioned carboxyl-terminal tn * ™, 

Polypeptide is iocated proxil T : arhoxTZTn "TT ' 
-~ > no, necessarily . JZSZZl - = 

ATGCACGGG 3 is complementary to 5' CCCGTGCAT 3' 

genera^ denved from piasn*. or vlral 0NA „ may ^ • 
#h , ' S °' ated '' "* en "W*" 1 to a polynucleotide denotes 

is tnus free of other extraneous or unwanted coding sequences and is in a 

ZTT? r ww,in 9eneuc * ^-jpZ pi:z 

systems. Such elated mofccules are those that are separated from Z 
na^ra, env^nrnen, and indude cDNA ^ ^ ^ *» 

ordmanly assorted, but may include naturally occurring 5' anT* 
ST, ^ r 38 Prom ° ,6ra "* ~ * ^nLtn o, 
example, Dynan and Tijan.Nafure 31^:774-78, ig85). 
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An -isolated" polype^, o, protein is 

from blood and animal tissue, n a pruned t fldes of 

substantially tree o, other in highly punTied 

ani mal o«n. « > P«*£ ;r; o e TreLab,y greater than 99% pure, 
torn, i.e. greater than 95 A pure, m " |ude , he presence 

When used in this context, the term such as dime rs or 

of the same polypeptide in alternate physical forms. 

— ' *°T^?:T^°Z o acid positions in a protein 
5equen oe tor — 'amino acid residues are reared. A mo« defines 

u T m »l are arranged so that they funcUon ,n concert for 
indicates that the segments are amng^ ^ ^ promoter an() 

their intended purposes, e.g.. transcript 

A "polynucleotide is a single- or o 3 , end 

s deoxyhhonuco* o, --"^^r i^Ld from natural 
F*** ZTZ^tJT^^ o, natural and 

sources, synthesized rn wrro. or prepared m> ^ ^ paiR 
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35 



synthetic molecules. Sizes of polynucleosis » . k ^ 

( Lreviated -hp-,, that are sh- 
allows, the latter two terms may , descnb P Y double . stra „ded 
stranded or double-stranded. *fn.n h» «'PP ^ d ^ ^ 
m „,eou,es « is used to denote ,o~* ^« ^ sMled in 
equivalent to the term "base pairs . It wiM* » ^ may diffe r 
,be art that the two strands of a *^^ P *a as a result of 
sW ,n .ngth and that - ends ^ma, be^gg 
enzymatic cleavage, tnus 
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polynucleotide molecule may not be paired « . 

general not exceed 20 nt in length. Sucn un P*'red ends will in 

PeP«e bond" IZ^Zll T " "*° ^ - Mu " **- "V 

» - «»„ abo, it^mT tdtv;r heucai,y poiy ~ - 

"peptides". dUes are commonly referred to as 

-ning to d^eTpoZTa IT ** ^ 

Provide for the binding of p NA D l Mn,a ' nin9 DNA .hat 

' Promoter m^VJZgZZ T " t ™ Sai '" m - 

coding regions of genes. alW3y8 ' ,ound 1,1 «« 5' non. 

po» =hai2T P ™L a ma ~' ecute one " "»» 

such as carbohydrate grol 7 n ° n ~ °°"™. 

subs«uen,s may be add* o a ^T" and othe ' ™-Pe«ic 
Pr^, and „i„ I /Jf ? * ^ " " 
terms of their amino acid tJZ, ' are defined hereln " 

carbohydrate groups are „e„^ , ^ such - 

nonetheless. 9 "°' Specifed ' may be present 

structure composing an ^ular , *" ' m * d0ma,n 

intracellular effector domain ^ ndinS ^ and an 

Many ce»-surface receZ a™ in th^rT V" ^ "^""^ 
in which the ligand-bindZ Z , , . ^ nK *W«*> structures 
separate subunte bCo o llT » ™> "side *> 

change in me recepter ^ • , ^ 3 »" fo ™a«ona, 

and other moleculefe" J £ £T£ ^ d ° mal " 

in the metabolism , ZZT Meteb ^ '° a " alterafa 

»9and interact ** are "** * "ceP'or- 

dephosphorylation, increase „ cycl^MP 

calcium, mobifeation cf nrnJ^^Tj^T^ ^ 
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««w ii 1 receptor, GM-CSF receptor, G-CSF 
receptor, growth hormone receptor. IL-3 recep to 

receptor, erythropoietin receptor and IL-6 receptor)- & 
The term "secretory signal sequence denotes a u 

, arg er polypeptide, dire* ^^^X^^ 

Pa,hWaV A "segment" is a portion of a W ™lecule 

ocXep^ having speo- attrib^ - ^ 
DNA segment encoding a specif pc yp * » <M <>« ^ ff 

m o,ecule. such as a P^«^^T acids o. me spe*d 
to the 3' direction, encodes the sequence 

polypeptide. . h • t0 deno te alternative 

The term "splice vanant . us* ' ^ naturally 

forms o. RNA transcribed from * " RNA molecute , or 

•^--•^^^SiTSS modules, and ma, 

an mRNA transcribed from a gene. determined by 

±10% - nmU i(ies a group of novel proteins, 

The present invention provides a gr P ^ ^ 

deseed « " mdfca.es that* protein. 

,„ human zi!1a3 sequence (S6Q ID nu.i a 12 Mtrands 

ft. other members of me fam y. conUins , ^ * ^ 
wound into a p-barrel. *h the ^strands -epa" * „, ^ 

The loops between these ^ ^ 

ambers and are believed to be .nvofced « recepto ^ up fc 
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^ s a r " 9 2 ° 2 S e ° ^ Mra * " * 

"3-123, 13,:, 3 a nd ,4 f; 5 3 1 ^ 109-113 

loops include residues 14-1 r oo r>* ™ .7 ' he ' and lle ■ The 

108, 114-,18, 48 " 55 ' °* 72 " 76 ' M - 88 ' 

NO:2, (3) residues 13C34 o, SEQ ID NO , 117_121 °' SEQ '° 
SEQ ID NO:2 These J«h 1 ! ' ^ < 4) reSidUeS 148 " 1 « °' 




P/WV/LS/C/F/R/ILT/A/G 




sanded structu^ ,^1^ ^ I! m ° n0 '™' S a8S9mllted into a 
° ^ «W - P«^s ,„ « respeT 1„Z ^ ^ 

pro-inflammatory activity sZT at *" P ° Sitlon wi " have 

-idues 41 and " ?*" C ° rreSP ° ndl ' n9 t0 

Within certain embodiments he Tesent „ ^ bi0,OgiCa, 

having Lys or Glu at aZU ^ inC ' UdeS 2 " 1a3 P roteins 

ys blu at a posrtion corresponding to residue 41 of SEQ ID NO:2 
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cccumng ammo acid ™V ^ * |imitation , (rans - 3 - 

r^UZanoTo ne c^hydroxyproline. 
. methylprolme. 2£meW»" p meth ylth,eon,ne, 

hydroxyprolme. N ^ y ^ ethy|homocystel „e. nitroglufcmine, 

non-naturally occurring amino acid residues ^ sed 

system can be employed wherein, «■«. n**« PP^ 

using chemically aminoacylated suppresso tRNAs. Mem 

amino acids and aminoacylaung .RNA are out in a cell- 

t— n ot plasmas availabte 

free system coming an E ^ 3 0^ chromatograpny . S ee. 

enzymes and other reagents. Proteins are punne y „ 

,or example, Robertson et al., J. Am. Omn. Soc 1^ ^ 1993; 
a,.. Melno* B*»m* 222:301. 1991. Ch-J ,„ . ^nd 

and Chung e. al., Pro* AH Acad, a* *«W 9, 19 ^ 
m emod, translator is earned out ,n Xe opus -^* W|M ^ e . 

al.. J. Bio/. Chem. 221.19991 8, ( 
, cu«ured in the absence of a nature am,™ a^ W , s <o ^ 
phenylalanine) and in U,e ^^^p,,^-* * 

rhenyCl. S -J^JSS 
amino acid is incorporated into the pro^n P~£^ ^ 0 acW 
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Richards. Pmein Sci 96 SUbSMOnS and 

preferred ,o make conserve amino acid substitutes 
stands par,,cu,a rt y when replacing hydrophobic rescues SeeTaNe j 
Those skilled in the art will recoanb* th 9 * th« * • 

c^be predated by compUer m ^4~ = 

tagN M ». and homology modeling tools; MS |, San 

a, y , a ' i9nmen ' analyS,S °' «»" See P ; te ^ e 

ssr ^ f G 779 - 791 ' 1989; Gwes « 

22147 53 iqqT x, a " d Gronen bom, J. Afo/. B,b/. 

221-47-53, 1991, V.gers et al.. J. Biol. Chem. 269:12874-12879 1994- 
Schreuder et al., Eur. J. Biochem 227-83A M7 1Q ^T VJV ' 

Afafciw 386 194-200 1997 lZ m m I 1 ^ Schr6Uder rt 

,a4 ^ uu - A hydrophilicity profile of SEQ ID N0 2 is shown 

alterations in the amino acd sequence of a 2 il1a3 polypeptide so as rL t„ 

Jtr j etn *? ^ » 

m am h • am,no acid substitutions in other familv 

z r„ : a T: For exampte ' ■*■*» *« 

Asp) can be replaced with Lys, resulting in a change in activity from agon* 
.0 an agon,s, (Ju e. al., Proo. Nstl. Acs,. Sci. USA 88:2658-2662 199 
MM «+.»**, Ens. 6:865-87,, ,993). This vanTn, of SEQ ID N0 2 
(deagnaM -hzil1a3J),48K-) is shown in SEQ ID NO'S It is in oel^ 
preferred no, to alter the sequences of the fcops because Le reXsofTe 
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Acidic: 



Polar: 



macule are believed to be important for receptor binding, although residues 
TU T 5 32 " 146, and 148 o, SEQ ID NO:2 may be subsWed «h» 
Z^L o.*e mo«s «n- herein. However, 

can be used to generate tools for investigation of receptor b.nding specificity 
and other aspects of interleukin biology. 

Table 2 

r.nn* ft rvative amin" ™* substitutions 
Basic: arginine 
lysine 
histidine 
glutamic acid 
aspartic acid 
glutamine 
asparagine 
leucine 
isoleucine 
valine 

phenylalanine 
tryptophan 
tyrosine 
glycine 
alanine 
serine 
threonine 
methionine 

The proteins of me present invention can further comprise 

factor Xa cleavage sites. 



Hydrophobic: 



Aromatic: 



Small: 
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immunoglobulin ^ZJTT'. ^ * Ws ^ 
Wons L b eZs C 7g en ST lm ™^'~»« polypeptide 
of numeric zi„a3 a C n add* " T - °* * ^ 3 
another bioactive ^ Z ^T^T^ ^ '° 
molecule. One or more n^l , ' Pr ° V ' de 3 '""'""notional 

another cytotoe .1 el ' 2 '" a3 P °' yPep,lde «" * **- *> 

ravage etes, partcu^ £ ZT.Tr " 

Tissue ResearcA 34:1-9 1996 3L Con ™>*™ 

can be identif T*"' !T" ad<JS ^ Pr ° teinS ° f the P resent ^ticn 
can be .dent,fied accordmg to procedures known in the art such as site 

tt^nZzrr muta9enesis (cunni ~ 

an^oR^nffr' 1081 " 1085 ' 1969 '' Bassetal., Pwc. Watt Acad. Sol USA 
88.4498-4502. 1991,. ,n the latter technique, single alanine «i™ 
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methods for simultoneously ™~ and^en eouencing the 

-^^•.^^^r^^r-VW 9*08204, and 
U.S. Patent No. 5.223,409. Huse, m m ^ a| 

region-directed mutagenesis (Derbyshire et al.. Gene 4JU 

DMA 7:127, 1988). and polypeptide 

Va " a h ntS aenerated thragh DNA shuffling as disclosed by 
fences can be gene^d ^ g ^ ^ ^ 

Stemmer, Nature 370.389 jai. ■» generated by /n vrfro 

. n7fi1 1QQ4 BreflV, variant genes are yei 'ci 
USA 91:10747-10751, 1994. one y, of a pare nt gene 

bomologous * ^1 ^ tnTomiy introduced point 

followed by reassembly using PCR ' '^ u ™ 9 ,, s|n0 . (amily of parent genes, 
mutations. This techno can be mod** I by an, £ ™ V ^ 
su ch as allelic variant or genes from «*^"^ )h , desire0 activity, 
variability into me process. Select or s een.ng for ^ 

5 fc^ed by addKona, «era«o« . . — - a£assay ^ ^ 
-evolution" of sequences by selec, ' ng 

simultaneously setecUng against ""T"^ can be combined with 
Mutagenesis methods ». d « ta ^**^ biologlcal activity 
hi9 h volume or throughput screenmg ac«ve 
10 of zi!1a3 vanan. proteins. Mutagemzed 

2 i,1a3 polypeptides can be recovered from th ^ ^ ^ 

sequenced using modern eou,pmen Tn m. ^ $ 
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responsive cells (e.g., D10 N4 M paiic\ 

(and optionally IL-4) is added tn th„ ,. » ° ! atm °sPhere. 11-2 

specificity of the Z Z ^ ^ '° " , " n " —■»* «* 
' continued for six hoT tI,^^ T ^ **** *"""*» * 

agonist activity. See HoLTTh I '"^P^ted is indicative of 

IW stimulation of eel, proliferate la„ a t h I* 32 "**** t995. 
cultured in in in comh,w 6 meaSured usin 9 thymocytes 

assay based on the metabolic LT 9 6 use of a cotoriratric 

dipheny, tedium Z^Z^ T^*""-***** 
1^83,. Briefly, a soiution 22^^ ^77'' * «"3. 
cells are incubated at 37- c a* T! " assay and "» 

« measured at 570 nm ReceoZ 1, K '*" bmb -<» <* the sample 
competition binding meth* of lZu t ^ °" * * "» 

thymoma ce»s (Pagane, J al M T"" <"»" ^ 

incubated in the present nft ' . ^"^W 1987) are 

The assay isLinaXLmb T °" * 60 mi "^ 

: T^r:r r b r ,abei * 

the ability of a zil1a3 orotoln .„ ate mative assay, 

cultured hu man ^i Itl* ^ labele<l "' 1 fo ' **« <° 
Dower e« a,. 19ZT r"* 1 '° ,he ™' h * - 

raund-bottomed ge^entlT . ^ ce " s ara "w*»W in a 
containing ,T B T^T " T CU " Ure ""*» «•*• «™ 1640 

*»a3 protein are added After L 7n! k concentrations of 

cells are separated from nnh 680011 ( ' W>icall >' about <*° hours) 

200 u, of ZZ Tr^'ZZZTZ 6M a, * uot8 

the tips of the tubes with , J J **" h >* ,, » tubes and excising 

using immobted «il , , * a Th rt 9 ^ ta meaa " ed 

exampfc, an immobilized !m L'TctT *T F °' 

receptor can be exposed to labeled IL-1 and 
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mApnre™ Pharmacia Biosensor, nscaiaway, / 
on a biosensor (e.g.. BIACore Pha human , L ., 

binding is determined. Cloned cDNAs enco g ^ 
response to IL-1. a large excess of antagomst typcaHy a 

„ DNA Ind RNA moieo.es, £ 
poiynudeo^es o, the prese, i—^e ^ ^ _ 

^A sequence enooding a human all* <°« , ge„ ^by 

2.tttt-x~r ~ artRNA 

,D NO:2 and SEQ ID NO*, respective*, by ,„ nudeotide 

polypept^ncoding ooiynucleotides conning ^ 
35 '465 0. SEQ ID N0.9. nucleotWe 1 to £^ inventton . 

their respective RNA equivalents are contemplated by P 
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being complementary to C " be ' n9 COm P lement ^ <° T, and G 



IABLE_3 

- Nuc1eot1d -g ^mionnuc^me 

A A 

c c 

G 
T 
AIG 



G 
T 
R 



T 



Y CfT 
M 

K 



A 

y 

R 



G|T M 

C|G S 

A|T W 

A|C|T o 

C|G|T V 

A|C|G B 

A|G|T H 



.Complement 
T 



6 G 
C C 



A 

CfT 
A | G 
G|T 
AJC 
C|G 
A|T 
A|G|T 
A|C|G 
C|G|T 

M A I C I T 

A|C|G|T N A| c, G(T 



The degenerate codons used in SEQ ID NOS 9 and 10 
encompassing a„ possible codons for a given amino acid, are set forth in 
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TABLE 4 

t . nn ,^1 Codons Degenerate 

Amino Letter roann 

Acid Code 



C odon _ 

"C^ C TGC T6T ™f 

/ er S AGC AGT TCA TCC TCG TCT 

Thr T ACAACCACGACT 

Pro p CCA CCC CCG CCT 

Ala a GCA GCC GCG GCT 

Gly G GGA GGC GGG GGT 

Asn n AAC AAT 

Asp D GAC GAT 

Glu E GAA GAG 

Gin Q CAA CAG 



CCN 
GCN 
GGN 
AAY 
GAY 
GAR 
CAR 
CAY 

His H CAC CAT 

ms ^ rrr. rr.T MGN 

AAR 
ATG 
ATH 



Arg R AGA AGG CGA CGC CGG CGT 

Lys K AAAAAG ^ 

Met M ATG 

He I ATA ATC ATT 

L L CTA CTC CTG CTT TTA TTG ™ 

Val V GTAGTCGTGGTT ^ 

Phe F TTCTTT ^ 

Tyr Y TAC TAT ^ 

Trp W TGG JRR 

Ter • TAA TAG TGA ^ 

Asn | Asp B SAR 

Glu|Gln I nnn 
Any x 
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a^bigu^Mn^;' * ™<« *- some 

- :nz::*zz::z r err - r 

codon for serine AA/«?w\ ^„ • example, the degenerate 

- *. ae^rr;;; :zsrr r de a * ine ^ 

encode serine ux™ a • ■, ( * Mn * ,n some circumstances, 

\A/ ai n u k S-ioyJ-912, 1980, Haas et al. Corr. B/b/. 6 315-24 1996 

Wain-Hobson et al Gene n etA ~ ' °' 

18:199-209 1982 Holm T A ! ' ^ Gr ° Sjean 3nd Fiers - Ge ™ 

_a- i»w *uy, 1982, Holm, Nuc. Acids Res. 14 3075-87 iQfifi- 3 „^ n, 

Mol. Biol. 158 573-97 19A? P«f ^ J* 1 *" 0 87 . 1986, and Ikemura, J. 

NOS.9 and 10 serve as templates for optimizing expression of 

22 Til " V8ri0US ~ *~ ^ Sp6CieS — ZTI art 
a d d,sc,osed herein. Sequences containing preferred codons can be tested 
and o P ,m,zed for expression in various host cel. species aZ tested for 
functionality as disclosed herein. ° r 

n~ ♦ • ^ PreVi0US,y n ° tedl Zi,1a3 P^cleotides provided by the 
present invention include DNA and RNa m.^ * V 
Dm a KNA - Methods for preparina DNA and 

rr D rr no : n in *• a * ,n ^ rna * ^ *»• " 

wIt h k ^ am ° Unt8 °' 211133 RNA Su <* «•»>»» and cells are 

£T y T hem bl0,en9 (Thomas ' ^^A^^„ r e 

IWft md .nclude stomach and skin. Total RNA can be prepared usino 

9«d,ent (Ch.rgw.n et al.. fiaa^ 1^2.94, , 979) p £ 
Prepared from total RNA using the method of Aviv and Leder (Pro^L 
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r ^;r::= =- sr- are then 

Wash.ngton, DC, 1994_ ItaKu ^33437, 1990. 

,984; and j , ££rU* 

used «o isolate ^nucleotides encoding^, cDNAs 
^nucleotides include sitemap spl,c« ^ J from othe r 

encoding secreted z,Ha 3 ^^^^ be used, 
species (orthologs). These orthotonus polynu ^ 

al. to prepare the W^^ CZ ce type that expresses 
* cloned using mRNA ottarn* - ^ be by 

z il1a3 as disclosed herein. Suitable source ences disclosed 

pro ,,„ g Northern btots with ^« ^ or cell line, 

herein. A library is then prepared from mRNA of a P ^ 
A anaa-encoding cDNA can then be -*« * ^ ^ ^ 
as by P-obing with a complete or partial human cDNA a * wi „ 

generally be done under low st nngency e subsequen t washes at 

5 cut in 1 x SSC with an initial wash at 40 C and m ^ ^ 

,-C higher inters unU, background . «-* ^ patent 

be cloned using the polymerase ™ na «ve human zil1a3 

No . 4.633,202). using P^^^naTSod. the cDNA librae 
sequence disclosed herein. With " an additto ^ ^ 

-^rt^^^^*^ Simuar 

of interest can be detected vmn |c dones . 

techniques can also be applied to me, solatono^ 

Th ° Se Ci 1 SEQ 10 NO^Presen. a ** allele of 
disclosed in SEQ ID NO:1 and SEQ ID ™ < J n m 

alternative splicing, is expected 10 
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shown in SEQ ID NO', in*H !u Va " antS ° f me DNA s^ce 

scope of the pre n Tv o T Se,Ue " C8 ~ wi,hi " *• 

SEQ ID N0.2 cDNAs ene rated f f " ^ Va ™ te * 

the infiammaaon 2i a^ Z «*" mRNAa - 

the present invention as »™ , ' nC ' Ude<i Wi,hin *• sc °PO <" 

wrv> • ,. , exam P te . the sequence disclosed in SEQ ID N01 and <ii=n in 

aitematety sp «d orm o £ "HT* ^ " ^ to 66 a " 

sequence A „2£ L ^and? 3 

existence of such an atmate o™ Zt TT """" lndlca,in ° ,he 

» No,. ^^ZTotT^ZT^™™ 

alternatively spliced form nf. h . ATG may encode an 

Tom an J£T A n ' " ^'"^ ' 0rm « is «• 

*ned by prob"™ t * ^T™"* * ""- •» 
proteins and ^onp^lTe^l—' ""^ 

are prefe^d TeTnia^T * ^ ^ °' "»■*»". 
Cueing «JC d Ta I man ' PUla,in9 ^ DNA « 
Sarnbroc* etTZL , r^, ' °' ^ ^ are by 

Spring r J^^Z t ^ ** °* 

Sont NY 199^ ^ " """""^ a "< and 

operably link* Tot' encodino a *«3 Protein is 

or Wl " a,so commonly contain one or more 



PCT/US99/23533 

WO 00/20595 

23 

seledab le markers and one .^JT^SS 

sk „,ed in the art will recognrze .ha of the exoge nous DNA 

may be provided on separate vector^ nd repUoaW rf 

suppliers. th secre tory pathway of a host 

To direct a zil1a3 protein imo seaue nce, prepro 

M , 3 secret signal - J-J ^ The 
sequence or pre sequence) rs prov* ^ ^ be ^ 

secretory signal sequence may be «ha of » ^ ^ Jhe 

from another secreted P™^ J zil1a3 DNA sequence, i.e.. 

secret signal sequence . ading fram e and positioned to 

the two sequences are ioined ,n th >°™* ™J^ palhwa y of the host 

wtl-(# *d»W*^; * ned 5 . , 0 the DNA 
Secret signal s^quen^e V P ^ sjgna , 

sequence encoding the pofffepWe J* .me . ^ ^ 

sequences may he " 7 £,% lla „d * a, U.S. Patent 

^oplasmicalr, and is isolated for use within the 

Cultured mammaHan cells are DNA in to mammalian 

pre sent invention. Methods -or — ^n *N*r * *• ™ 

a host cells Include Ce» ™3, 1*1: 

14.725, 1978; Corsaro and P« reon . ^operation (Neumann 

e, al.. £MBO J. l^-" 5 ' 198 2>J^ (ectlon (H awley-Nelson et 
(A usut*l et a... W. and ^"^"^^ ^ 1993) . The production 

30 ■ ^ 73 ' TS££ — cells is *d-- * * 
of recombinant polypeptides n cu^ Hagen „ al .. u .s. 

example, Levinson et al., U.S. Patent 4 679 , 821; and Ringold, 
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Graham * al„ j_ Qen v 

CHO-K1; ATCC No. CCL 6^ oel, U 'w, T ~> ^ 

known in the art and available from o k, „ ™ SUitable ce » are 
^ Culture CoiiectionCv^M *„ d 6P r i,0rieS *"* " "» American 
» Poolers are preferred, such a -'^Z < ^ "" n » """"W" 
See, e g,, U.S. Pa,e ntNo 4 956 288 ^ " 
from metallothionein genes iu s' P=.. 7 7 SU " ab ' e promote * 'nclude those 
*e adenovirus major l«e promoter ** 4 ' 5?9 ' 821 « <' 6 °<^> « 

commonly referred ,o as "transfectante- C l^! f ^T' "* are 
presence of the selective aaent ^ ' u! h3Ve been cu » u "«> me 
-eir progeny are ^ < ha ° a ne o, interest to 

selectable marker is a gene enccL ° . ,rans,ec,ante " An exemplary 
Selects is earned ou, I 

«" or the like. Select sXTl IT** 1 " ** SUCh aS G ' 
expression level of the g en tinteres a * '° ** 
"amplification.- Amplification is earned „?!, Pr0CeS8 refemsd to as 
Presence ofatow level of the eleZ ° , ' " •» 

of selective agent to select*,, ce^,?T *" '""^ * a am ™> 
the introduced oen« l" . ' ™' Pro ° Uce nioh ^vels of the 

products of 

^ydrofolate reductese wNch Setecta °* "arker is 

*W resMance genes u TS ^.^"^ *> methotrexate. Other 
P-mycin ™**u g resistance. 

Produce ,n altered phenotoT J? * MemaBWe ""•« « 

surface proteins such a, c£ c™ " 9ree " "^n, protein, or cell 

P^a^semaybeusedto^L^ ' " - a «" a 

such ^Sigrr 9 " : "^ 

/teoginM as a vector for expression „ U8e ° f bacterium 

94/06453. N0 ' 5 ' 162 ' 222 a "« W.PO publication WO 
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insect cells can be infected with recombinant baculovirus, 
(AcNPV). See. King and Possee, i*^-— ^r^TlSS^ 

SSsasi^^^-^; 0 T ZJZ 'thigh the use of a 
Recombinant baculovirus can aiso be produced <n g 9 

tra „ S poson-based ^^Z^^^ 

in k t form (Bac-to-Bac kii, lhb » , _ Tn7 transposon to 

vector (e.g.. pFastBacV"; Ue Technoiog.es ) co*a,ns a JnJ P 
move the DNA encoding me pro«e,n o. «* s ^ 
maintained in E «* as a Plasm, a ^ ^ ^ ^ ^ 
and Possee, J. Gen. V,ml. 11971 976 i . chem 
75,551-1556. 1994; and Chazenbalk n « ,„ Wrame 
52,543-1549, 1995. In addiSon. ^ ^ as disclosed 

^on v* DNA encoding a poiypep.^ "^do fining a 
above. Using techniques known ,n the at . ^ 
encoding sequence is transform" ' "^"^ gene indicate of 
are -eened .or bacmids recombinant 
recombinant bac^s . The a™, used to 

baculovirus genome is isolates us y Recombinant virus 

rrsrr::'^:; ^ — « 
« * -^rrcer^r^ - - 

Serum-free 

Washington, D.C.. 1994. See u ^ (ormulahons 
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Fungal cells, including yeast elk ~- , . '' 
5 present invention. Yeast species of »a rt ? S ° ^ US6d wi,hin ,hs 

f'T lnteres ' in «• regard incl.de 
'or transforming S cZi^X *Z M «"°* 
remnant PoUd^ratetc^r; ^ - ~ 9 
U S. Paten, No. 4,599,3,1; Ka„asa W TTt s I 
> »*. U.& Patent No. 4,870,008; Welch e , a '| ^ pT 4,W1 - Sn; 
and Murray et al., U.S. Patent No 4 84507"* t f ^ N °' 5 '° 37 ' 743 ' 
by Phenotyp. de.en.ined by me ^e T °* ™ ^ 
distance or the abi,«y ,„ g J h^S"^. ' """""^ dru9 
teucine). A preferred vector ££l 2 . * """"^ (8 S - 

*e POT* vector sysfem disTos^d b 7 «•«*<« « 

^31,373,, which L2 T. J" 5 ' Patem N °- 
glucose-containing media Sutaw. SeleCted ^ 9 rowth * 

y"«™^^il g ^2 »TT 7 termina,ora for - h 

Patent No. 4 599 311- Kino™ .T' 9 (Me ' 9 ' 9 - Kawa ««. U.S. 
US. Paten, No 4 977 o"T a T * Patent N ° «W and 

Patents Nos. 4904^ T^^T^'^^ 
Transformation systemsroth.! . '' 5 ' 139 ' 936 and 4 ' 66 '.<*> 

**» ™La a. :„rr^ 8 cr* t and 

Ser,. Mtoo «b,. 132:3459-3465 ^ c, "'^' " al " 

Raymond e, a,.^ '4^ ^"g^f *** 227 * and 

according to the metbodl of 1** ! Aspers "" us «* ™V ■>. utilized 

^sfortransCnH™ " „* * "* Paten ' N °- 
e. a,., U.S. PatenTNT 5 16 T^rf rr Wm < " 8C " J8ed * 

b y ^r^p^rt^r trr- 

99/14347 and M ' ^ 5 ' 888 ' 788: md WP0 P«— WO 

^j^arie^ririV' - *— 

»«ier genera are also useful host cells within the 
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50 



t ..ntion Techniques for transforming these hosts and express.ng 
present .nvent.cn. Techn ^ , known in the art (see, e.g., 

foreign DNA sequences cloned there.n are w tide in bac teria 

Sambrook et a... M). When ^^^^^ or may be 
such as E co,/, the po.ypept.de may be re^ , n the 

directed to the periplasmic space by a bacter a secret.o ^ ^ ^ 
former case, the cells are lysed, and tne proi rprover ed from the 

faction, in the latte, case, me f*™**'™^ ^ cells (by . 

^ "ESTSE^ ceiis ere cuitured accord^ 

components reared .or the growth o, the *-« ^ ^ ^ 

sute cie media, induding defined med.a anc M amjn0 
art and gene* inciude such opponents as 

acW s, vitamins and >™**J£ ™ V gr0Wth mediim „«, genen* seiect 

ST'rS" rCT-- or co-transfected into the 

host cell. „ r „*oinft of the present invention to 

lt is preferred to purtfy the prote.ns of the p 

purity, more preferab,y to *» ^S^P^—. « iS 

purity , and partly P^f^ macromo.ecu.es, 
greater than 99.9% puia w.th respect to .^.^ and 

Uppsala, Sweden. IMfc ^S^^T*^^ 
p^cjics, Springer-Veriag. New York _ idues) are purified by 

^ dine ** * ^ril tTset 'or example. Houchuli 
affinity chromatography on a ntcKei cne 
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etal., Bio/Technol. 6: 1321-1325 19flft Dr ♦ • 

* P«ed hy *^^£l^'^' t **'«-< 

procedures. See for examni* r„ according to conventional 

protein fusions a e p uZo n t^TT" " ** Ma ' toSe 
> Kno»n in the art. " colu ™ ac «"«ng to 

methods 

synthesis acting 1" * ~ dhemica, 

Phase synthesis palri^ h " * inC ' UC,in9 •«*•*• solid 

^•^SZftST TOth , 0ds ' ,raan,ert 

Pieroe Chemical Co., Roclrford ^ tTa <2nd edition »' 

3:3, 1986; and AthertonTjl ' LdTn' T ^ ** Pro '' 

a.vantaoeoustorthep.pai^j;,^-'^ * 

2il1a3 proteins mavb^nc^f . . NO:8). Thus, certain 

such i 

arthritis) and psoriasis- to^rr, , ' osteoarth * i . and Lyme 

terms W and 'Trw^nTJ „ e "" a ' As use<i herei "' *• 

symptoms as 7 Undere,00d * indude ,he of 

Antagon^ana^tfr " *~ «»— » 

ant Jonis, iL-TraTShas B r 'T "** '** " ' ha ' ° f ^ 

iaa« 1 ' 94,1 Sept,C shock ( Rsh er et al., JAMA 271 1836 law 

1994), and leukemia (Dinarello, Blood 87 2095-2 1 47 Taomp ' 

in,,',- T' ' minelli 81 al " Sastoenrem/ooy 10365-71 Top* 

sssrr rr r- 4 by Mal ^ : - 

22*60 rim , fe0 ' ^-"^ « al.. Sua J. C/n. *,„ 

22 A50, 1992), acute pancreatitis (Norman e. a,., rfnn. ^ 221:626-6^ 
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cerebral ischemia (Relton et al., £xp. m «^ ~ ml Agonists may 
e, a,., B**m. Biophys. Res. ™„ g Lh 'actor 

srJS£»~* — - — ^ ,n 

panicuiargasWnt^nalinfectons. ^ djsease 

adui. mouse .ai, epidermis ^uer ' a , B„ ^ ■ MM ^ ^ 

Bl adon et a,.. Art Dermal* Res. ^ „ o( > granular ,a,er and 
psorMc act* . * hlnge5 of me tail epidermis, 

orthokeratosis .n areas of scale heme ttve days , then 

me animal is sacrificed, and tad sk.n is congenitally athymic 

model is provided by »* P»*^ £,307-312. 1975). Such 
(nud e) mice (Krueg.r et a... f^J^J^ for up to eleven 
grafts have been shown to „ applied to «. skin 

weeks. As in the mouse tail model, the test c p ^ ^ ^ 

at predetermined intervals fo, a ; pen« - « o *eve ft ^ 

*. animals are f * ^fc^on 14:727-739. 1990; 

model has been disclosed by Fre land et *l « ^ 
incorporated herein by reference). B "*J^7 (p ^. 12— e-13- 
p* epidermis by topically in^t =™ ear and vehicle to 

acetate; PMA). typically at ca. 2 g'ml in ace,0 " e ' ^ lhe PM A. or 

contralateral ear. Test compounds . are app^ „ hours aft er 

m ay be given orally. Histoto9 'f;" a ^ te /* a ° symptoms of human 
JtaMn of PMA. This mode, ^T^TJ^ jnfiM on, hfch 
/sLiasis, induding edema. inflammatory «» ^ ^ ^ be ^ied in 
LTB4 levels and epidermal p— n 0«W «* ^ (M) 

a ra , model as disclosed by Relton * - J**^ mode , of Mustoe et al. 
Wound-healing models include the l,near skin nnos, » ^ ^ jn 
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tzr 3 rr^ir;;:::, wo r ^ - «— 

<*» ingrowth and eplthelia, 2,72 T relii "" e « uai ™«*°n of 

biochemistry of the wound Z"„ " qUa, "" a,iVe analysis <" < he 

CM. / W e* 8 7 :694 T9 T e rabD ^ ^ 8 "' MuSl ° e « *■ 
ischemic „o7nd en * me m, T T ^ °" "* <o create an 

—on ( Ahn e, a, ^ ™ ^ IT *** 

baling of partial-thickness skin wounds Tn 1. • " * *** ^ 
(LeGrand e. a,.. Smvlh fJ^S*" 9 ™ ™° * 
applied daily on or under dressing LI! ?' ^ enmental '^tments are 
•issue thickness is detenT« ™ , ^ W0Undin 9' 9™""*°" 
s^ies, as I, is ™ re ™ e £ 0^' * *~~~- 
A full thickness excision model ~ ? ? m ° models of wound hM »"9- 
epidermis and lis aire™ I ?! ' ^in this model, the 

^entsormesubril Sos T ^i 0 """ -"""» 

topically on or under a dTesst 2 ^ e ™ en,al * 9a ' mems are •W" 

wound closes by a J^L , °" "* """"^ dai,y if <**««■ The 

wuaes Dy a combination of contrartinn a „^ .. • 
proliferation Measurable ,„H n i C0ntractl0n and cell ingrowth and 

mode,s are also known In the art (e g ^TT- T W0Un " h9a ' in9 
Pierce et a,.. Pr0 c. N a „. Ac*, i S^T 11 ** 1 " 31 

Process can fttaL Trm f^" r0,0 ^ ato "°'<"e wound healing 
irradiaoonofmewol^ Pham,aCOlo °' cal1 ' ■* «°«men< wim steroids, 
Linear incrsiorc °°' K ° m! '" t ^ <e ' 9 " diabetes >- 
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cel , produ c,ng a W ^ Z 
ceil type as well as me m« 

extracellular matrix production. s mode ,s for 

Expression of -1W > ™ » = on or inhibi ,|on o. protetn 

(urth er study of the biolog,ca «" •» * ' 

inventionu^sviraMelivery^-^ ^^es vaLnla virus, and adenc 

inc ,ude adenovirus, herpesvin* re^ru ^ ded DNA viws , . 

associated virus (AAV). A* 1 ""* * |or d eirvery of heterologous 
current* the best s,ud*d gen, , t™ < ^^g, 19M ; 

nucleic acids. For review, see ^ 1997 , Th e adenov.rus 

and Dou„as and Curie. ^ (i) accommodate relative* 

system offers several advantages. infect . bro ad range of 
Jrge DNA inserts; (ii) be grown ^ > many dMerent promoters 

mam malian cell types; and M* « promotere . Because 

s be incorporated into the ,„ an exempt system the 

recombination with a co-transfected plasm ^ ^ w ,„ n0 , 

essence, E1 gen. is host =e,l (e.g.. *e human 293 

plicate untess the E1 gene „ ^ animals, adenovuus 

J. tine). When intravenou £ s , s „m has an E, gene 

primarily targets the Irver. If ^ ^ However, the host s 

deletion, the vims cannot repute * «»h ^ sequenM ,s 

tissue (e.g., I«er) will express and ^ ^ prote , n s will enter the 

— ' T ~ °° " ^ 

circulation in the nigmy va^ 

can be determined. 
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In another embodiment a ,;h •> 
retroviral ve c,or as described, rc^ampf ! T "» in,rod ^ - a 
No- 5,3 99i346; Manne( e -Paj Anderson e, a, as . Pa(en| 

4,650.764, Temin et al us PaZ « ™ et al " us - Patent No 

5 *«». .968; Temin « at 7s 2e t 7T « ' ^ 

WPO publication WO «^ 5 ' ,24 ' 2 «: Dougherty e, al. 

Memaavely. ,„ e vector „™ \™ *' 8toM a* 845 ' W 

"Posomes. Symhefc cationi e £, tn 7 * "" P0,eC " 0n " *° »* 
«*o transfer of a gene eld nfa ? ^ *"»»- 'or 

55:8027-31. ,9881 The use onLt " * ** *«* « <*« 
•acting of , ip o S o mes t0 spe ^ ™Jj J*«"Q«. including molecular 

. 'fPes is ParUcuiarry advanieoust a «s2 r ranS ^°" '° Parti <*' a < «* 
■ as (he pancreas. Kidney, a„ ra „ ul «* 
o*er molecuies for the punZ T^ P f ma " * *«*»* coupled ,o 

^onesorneurotransmLTp^lf I" 9 ' TiUSe,ed pepCdes (•+. 
~s can be coup*, I^Sl^ ^ " 

- animal. ^^"S *""" °* " ~ - - 

■^formed cells are then re imn^ ** * 0NA plas «- The 

ONA vectors can be In^Tfhe ^ ^ *" "*" t 

f *e an. e . g .. ^ansfecfion.^ora^ M " S * ™' h ° d5 kn ™ 
teion, DEAE dextran. calcium ph Z h T' m,Cra ' n ' e< * n ' a™"***. „,„ 
"serf a DNA vector t«„spoI te e « T??""' UM ° f ' 9ene «» - 
* ««: Wu e. a,., , « cj. S'l^ 2 M C' 8/01 ^ «t» 

'Knockout mice- (Snouwl, * " T < ^ *"** as 

A* AM ^ « USA I, 5 ? 3 ' 80 ' BrtnStera,al - 

load. Sci USA 88: 478-182 W ' P * M " et al " Matt 

I*: and w,PO P*iJ^ , ^!^i n,,,,W ** ,ll:WS - 

Polynucleotides used in general™, , M3 a0d W0 9 "02318) 

sane wi„ pref9rably M ^ 'Z^J^V* ^ ^ a - W 

preferred. " more ' n " ons .' Sanomic sequences are thus 
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jo 



Antisense myology can be used to ^J^JZ 
tra „ s crip«on ,o examine the effects - ~* ^^ZX^ 
that are complement .o a segment of . ««. « 9 ^ ^ ^ fc 
(e g a polynucleotide as set froth in SEQ ID NO D 
^-encoding mRNA and to inhibit <— inventton 

It will be beneficial to administer he pr* 

per day over a period of -"££££4 formulati0 ns will include a 
by a bolus injection. In general. P h ' rma ^° acc60lable vehicle, such 

i„ protein in 1^^^<— ™ 
as saline, buffered saline. 5% " T,^ solubte rs, buffering 
further include one or more exc,p.ents. present ^ ^ 
ag ents. albumin to prevent protein (or e , ampte . in 

fon.ulanon are well known n ^f^^ ed.. Mack 

Remington: The_S cj nn" T ™rl Practice o l 

PubliS hing -* r-; rx:: 

e ,cess o, Xni, Ooses o, zillaS ^'^^,1 
q u»e arge. particular, when antagonist proteins will 
appears safe in high doses. Thus_d°*s of z ^ ^ ^ 

^efromaslowasiomgperpauentpe dayto g ^ ^ 

pe r hour infused over a P«* J^TJpe, day in rheumatoW 

'efficacious in clinfcal Sadies include ^ ^.rsulhos. disease, 
ar** airtup to 3 400 2Z^Z1Z according to accepted 
The exact dose will be determmea oy ^ , 0 be 

standards, taking into account the natu* _« d se* -* ^ ^ 

.eated. patients, etc. D*"— of dose « vM ^ 
sKi,l in the art. The proteins may be of chronic conditions 
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standard indicators appropriate to th« . . , 

« can be use, as 

= of a number „ f s, Lard oZ illt' , ^ »* M " ^ «Y 
2*1*3 protein standards can " " EL ' SAs 

~ope, en 2y me, 1 ^ ~ * -9 a 

<fe.e«able signai. The proteins « b^^TJ? ' 

other cytokines to expand W!,' f 66 C ° mbined "* "- 3 ="« 

to P^ce the pro ^7 ^ ^ «* - " 

- • resion of a pro,* , 0 which an a„C y ca„ ^ ^ ,** W 

be hnear or conformational the latter ,3 SMUU2 ' 1984 - EP'topescan 
regions of the protein th at( L„ T ^ COmp05ed of Continuous 
Stapes are J^^T^r^*^ •»•-»■ Li ™< 

- ^e.^ep.^^r r pr:r ^ 

oapable of eliciting an antiserum IhJ, - ^ U6nCe are ,oMn ^ 

protein. See Sutdiffe etTT "* ^ """^ 

' oura| ™ et al., Science 219'660^eee io»i a .u , 

-ngaobin p ^.; a ;^cr 5 r^c as wes,em 

anybodies. iX^^"''^ ** ~* 
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,0 MO*,. Po,ypep«des cousin, a large, portion ^* £££ 
from 30 «o 50 residues up to * 
, ha , the amino acid sequence of the ep,tope beanng VP P 
t0 provide substanfial solubility in aqueous V, ues are 

5 includes redely hydrophilic residues and drophob. re ,d 

substantially avoided. Sequences coning , pml^e , 24 . 

rlbtuor^ - —gens, sue, as a peptide compns,ng 
10 residues 91-104 SEQ ID NO:2. ., antibodies " includes polyclonal 

F(a , )2 and Fab «^^,^r^ can be hummed 

oenefically engineered an,bod.e, Non and regions, or 

15 by grafting non-human CDRs onto nu . doaking . 

by incorporating the entire non-human v arable lorn K, h n 

Jem with a human* surface * -^"^J humanized 
the result is a "veneered" anybody). In some ins* 

anybodies may re* non-human <-"•«*» Through 

20 frameworK domains to and the potential 

tor adverse immune reactions upon adm,n,stra on to ^ 
One sKilted in me art can genera* ^^^ZmJL or Inhibit 
afferent constant domains (i.e., drffer*,. ' M M 

25 various immune functions assocated »« h J>* rt ™ ^ usefu , 

domains. Alternative techn^ues '-f^'^^L jn , and 
berein include in v*o exposure J„r instance. 

through use of immobiltzed or labele d »»J with a „ ^ 

30 defined to be specifically ^^^'^lo control (nor,zil1a3, 
a , least 10-fold greater than the b ^ ^ ^ (KJ 0 , 

po,pepfide. 10' M" or 

10 . M' 1 or greater, pn~jW « » „ . ^nal 

greater, and most preferably M or gr for 
35 anfibody can be readily determined by one ; of 

example. Scatchard. Ann. NY Acad. Sc. 51. 660-672. 1949, 
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we,, Known f£Z teTT 9 "V" " »*««- » 

poWona, antibodies can belong I ^ h the art ' 

animate such as horses co« ooT L H ' "** °' Wam - bl °° d * 
and ra«s. The ta^*^ **■». <-*. -ice, 
the use of an adjuvant such L T ,T "* ' mCKased ^"9" 

complete or ^^Z JpZe^Z °' 
include fusion p-^J^ a '*° 
thereof with an immunoglobulin ndvoenZ , P " 3 P ° rtion 
The polypeptide immunogen m X at I* ^ **" 
thereof. „ the ^ a porfcn 

advantageously joined or link** ' h port,on ma y be 

» m pe.hic;:r;r„v^ 

immunization. ( A) or tetanus tox °'d) for 

'« icas.;, oold Spring Harbor Laboratory Press IQflfi . t . 

-a, wtrrzrsLrsrr - ' mmunosorben ' 

"mpettton assays, and sar^sa^ b ' 0 ' — » « 

proteins; JT^™"*^ * "** PU * 8 "° n °' Z " 1a3 
Proteins; for detec/ng ^nC 2^^^* ".T " 

underlying pathology or disease- far L» . P 3 mariwr of 

or tissue sections ^ 71* r ' mmunol °« l «a''on within whole animals 
immunohis^r fo sere? '™ ia * 1 ° s,fc -or 

inoluding in «. and /n Jd^ . J C " 1 * ■"*»''»». 
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labels may feature use o, biotin-avidin or other complement/anti-complemen. 
pairs as -—^^ ^ ^ ^ ,„ „. , he « 
of mutations at or near the zi!1a3 locus on human chromosome 2 (2q W 

inciuding upstream promoter and regu.ato„ regions^ may t* ma 

as a radionucleotide. In general, these aragnos incubating the 

steps of (a) obtaining a genetic sample from a patent (b) .ncu at.ng 

between the first rea*n product and the «M «*« P ^ 
o, a genetic abnormality in the patent. a-"*""*^ ^ceotide 
present invent include genor* DNA. cDNA, nW . T*P* 

rna or DNA. and will comprise at ieasi * h u 
probe or pnmer can be RNA orDNA, RNft 

SEQ 10 NO:1. the complement j o SEQ O NO ^ 
.hereof. Suftab* assay me « * resWcfen , e ngth 

'^.''^^^i. -n*" < STR > "** 

polymorphism (RFLP) analysis. Mefnods 

employing PGR techniques, ligation chain and olher 

and 1:5-16. 1991). * 8 ^J*~£££.,.|, ** 

genetic linkage anarysis •-^^"^'^^b-u^ 
5 Ausubel et. al.. Ml: A.J. Marian. C«.i*»»* 

protection assays (see. e.g., Ausubel et al., ch. 4) 
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genetic sample is incubated with » ■ , 3SSayS ' a patient 

between the ^^^^^0^ * 

amount of recow>r«rf „ m ^ * . rec °vered. Changes in size or 

Another PcZZ7 ZTj'L^ °' ~ 
conforms, p.^ ^ ^T^J™ 
Applications 1:34-38, 1991). l™yasni, PC/? Mettocfe and 

examp.es. ^ * ^ * U * lhd by the non-limiting 



Example_l EXAMPLES 



The fusion construct was assembled in the vector oTAPon 
** «*M seouence, for repiicatfcn and se,e*n inV^d 

Hi! t k Prom0,er ' ^ 3 Unique Smal * »* ^stream of the IWBP 
mpimed by PGR us,ng pnmers each comprising 40 bp of seauence 

Mannheim^- 2 T^T^J^Z 
into yeast to ass *mh.I «, ' d the mKture was ^formed 

. 'r sssrsr rrr <ouenbu * 

selected. ~ 1997). Ura transformants were 

Plasmid DNA was prepared from yeast transformants and 

ZTtcZ? MC106r P ° 0fed P' asm W DNA wastTptpa L 
from the MC106, transients b y the minfcrep method after scrapi^ 
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entire plate. P.asmid DNA was analyzed by restrWon digestion using Nco, 
andEC0R ' ecoSs.rainBU21wasusedfore.prassionofzi.1a3. Cellswere 
formed by'tectroporation and grown on minima, glucose plates 
fining casan* ^ by ge, electrophoresis 

w re grown iX* Lia coning amp* * - ~J ™ 
, PTG was added >o , - usjng gla5s bea6s , 

,or an addifconal 2-3 hours a. 37 a ^ ^ ^ pmduce 

and extracts were prepared. Seven or 
large amounts of the fusion protein. 

B -* 2 E xpress to n - of - = C, M " 

BL21 . OH10B™ (Life ^«7 d ^': ~ i J — 

T0P1 °- ^'"rS a d Too ^larnpiciiiin. One culture from each 
containing casam.no acids ana luu Liy h Extracts were 

setwasinducedbytheadditionof 100 mM The0 rderof 

a analyzed by gel electrophoresis as in Example 
prepared and analyzed by g ^ ^ > jop10 

expression level was BUT » i»x »~ 

EsaffiS!t2 . -n , c BL21 transformants were 

Larger scale cultures of z„1a3 E. co BL21 .a ^ ^ 

prepared by the method of Piyor and „ 

minima, glucose media confining casa, -rfs °«M Cells ^re 

.ere grown at 37-C in 500-m, baffled fiasK < OD«. ^ ^ 

halted by cenmfugation and resuspended^n JOO* o ^ ^ 

room temperature. After 15 ^^.^ c) for 16 to 20 hours 
cultures were incubated a. room ^T^^ ^ for subcellular 
o with shaking a. 125 rpm. Two ml 0 ^ ^ty — ation. Cell 
fractionation, and the remaining ^T^^Zml M most z,Ha3 

pellets were stored at -70-C. Analysis of cell lysates 

protein was in the soluble fraction. 



WO 00/20595 

PCT/US99/23533 

40 

Exam ple 4 

as Closed in Lite 3 " P,0,< "' n ™ Prepared "■«** 

Boehringer-Mannheiml 2 „„/ m , "V™**"* [Pefabloc® SC; 

eiectrophoresis w «n . B^ldald ^ * 'V 

4°C The r6 «;in ic * „ ' 60 p,aced on a rock er overnight at 

M Mtafe ^Tand h t "* bindl " g bU " er «"•**» « 

binding ; uff rrnI ",o^ lt Ve - ^ " **< "" h 

analyzed by Z S»ho~ w C ° Wen,ra "° n - T »» — P™tein b 

BSA^da^nd X~n 0 SteWn9 "* '*» »* a 

no D y western blotting using an anti-MBP antibody. 

Example s 
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avai ,ab.e WWW se.er (h ttp://s h gc-www.stanford.edu) was used for 

chromosomal localization of ™rt«\ 2Q reac , on mixtures were 

For the mapping of the zil1a3 gene, H 
se , up in a PCRable 96-we„ microtia plate ^1, 
used in a thermal cycler (RoboCycler® Gradren, (10X 

ul dNTPs n* (25 ^ anfeense prime r, ZC 20,355 (SEQ 

primer, ZC 20,354 (SEQ ID NO.ll), i P (RediLoad™, 
P m NO: 12 >, 2 pi o, a densi* increase , gen, avai , abte 
Research Geneto, Inc.. Hurt-*. ^ Po , ymerase Mix, 

ONA polymerase/antibody mrx (50X Advance 

gained from Clontech Volume of 20 pi. The 

hybrid clone or control and x pi ddH,o » ^ 
mW ures were overlaid w«h an equal amo . * ° denaturatjon at 

PC R cyder «W were as foltows an a "^ 5 ^™ conds annealin9 a. 
^c; 35 cydes o. 45 seconds denature* » <£C. 45 se ^ ? 

64°C. and 75 seconds extens,on at 72 C. fotow* by on a J% 
minutes at 72°C. The reactors were separated by electroph 

a9arOSe9el ' The results showed linKage o. me ziMa3 gene to - *e human 
ohro mosome 2 tramewo* ma*e, ^ ~ ^g 
. distance o, 4.B5 oR 1=»0 trom » n«£ ^ ^ ^ 

own. ana - — ;\^r P rii;rJ 1ra , 

gene maps in close prox.rn.ty to IL-1 ra ( 21 a. H 

E2amE ^ h.nt analysis was performed using human multiple 

Pa,o Alto, CA, and human tetal ^hol-Nco, 
inc.). A 595-bp human probe was generated * ^ 
cD NA rragement. The ^ St; afage. Inc., 
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commercially available kit (Rediprime™ 11 ranrinm • , 

Amersham Corp.. Arlington Height^) ol^TJ ^ ^ 

specifications. The orobe m n „ r 7 aCCOrd,n9 to the manufacturer's 

column; Stratagene La Jdla CA)^ A 3 ^ (N ™ 

scion ^^z^:^^^ r* ation 

seen at 2.8 kb in testis, thyroid, spina, cord, and trath ea ^ 
Dot blots (Human RNA Master Blots™- cinnto^h . . 
'no.) were ana!y 2 ed essentj ^ as JT* 
Placenta. «*oove. a signal was seen in 

Examp le* 7 

mouse zi, a3 pX A 350 "» ana '^ «"> • 

>° NO:, 5) and ^b,^^ Prim8re ZC18 ' 609 <SEQ 
minutes; then 35 cycles of «4 w 3 o ' „ " ™ * M " C ,or 2 

The probe was DurifeduTl . 9 manufacturer's specifications, 
carried ^ZES^ ™' WaSh ** 

perromed ourTn,e ' 7 ^ * *" ^ WaSh « 

were seen in rTa*' „ ^ nscn|,ls ' <* approximately 1.0 kb and 1.5 kb 

Dot blots (Human RNA Master Blots™- Clontprh i a w ♦ ■ 
were aiso analyzed by esse„ ta ,fy tbe JTp^T £™ 
seen ,n placenta, kidney, liver, and adrenal gland. 
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embodiments of .he invention have been from „. 

illu s t ra,ion. venous medications may be ™ e w ^ ^ ^ 

spirit and scope of the invention. Accordingly, 
except as by the appended claims. 
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CLAIMS 



We claim: 



residua, as shU;„1 E o 0 ,DNO:7 Pro,ein COmPrtSl " 9 ' of a ™° - 



- amino J se^e^'^a ~ 1 -* «» Pl- 
acid rescues* lengl!" ^ ^ 1 - « »hich is 155 



comprises a 



comprises an 



comprises 



amino 



oompnteingan'epto^'^^ °' " tea5t 15 amino add residues 
a nepnope-beanng portion of a protein of SEQ ID NO:7. 

elements: * *" e '*" eS8k ' n V6Ctor 0CB ^*« ""owing operably linked 
(a) a transcription promoter; 

,b)aONA ^"'encodin g ap rot .,naccording,oan y ofdaims 1-6; 
(c) a transcription terminator. 



9- The expression vector of claim a fur+h^ „ 
srgna, sequence <»e ra blv linked to tne Dm ^t * ""^ 

claim 8 or claim 9. * ^ """"^ a " -I— on vector according to 
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culturing a cell according to clam 
DNA segmented; and^ ^ ^ ^ ^ ^ 

„ A nan*ody*a, S pecl fl ea,lyblnds,omep-o,eino f c,ai m 1. 
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1 -0.75 

2 -0.94 

3 -0.97 

4 -1.20 

5 "0.24 

6 -0.57 

7 -o.io 

8 0 . 70 

9 0.92 
1° 1.25 
H 0.45 

12 1.17 

13 0.42 

14 -0.38 

15 -0.82 

16 -1.03 

1 7 -0.82 

18 -1.28 

19 -1.00 

20 -0.67 

21 -0.58 

22 -0.58 

23 -0.58 

24 -1. 18 

25 -1.22 

26 -1.55 

27 -I.33 

28 -i. 12 

29 -1.03 
3 ° 0.03 

31 -0.22 

3 2 -0.22 

33 0.37 

3 4 0.45 

3 5 0.95 

3 6 0.95 

37 0.90 

38 1.25 

3 9 0.50 

40 0.25 

41 -0.25 

42 -0.72 

43 0.08 

44 -0.53 

45 -0.58 

46 0.17 

47 0.08 

48 0.10 



Hydrophobic 
-2 
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9 -0.70 

50 -0.08 

51 0.22 

52 -0.53 

53 -0- 75 

54 -1.10 

55 -0.80 

56 -1.10 

57 -1-07 

58 -0.82 

59 -0.52 

60 -0.17 

61 -0.13 

62 -0-05 

63 -0-38 

64 -0.95 

65 -1-12 



66 


-1 . 


17 


67 


-1 . 


45 


68 


-1. 


28 


69 


-0 . 


95 


70 


0 


12 


71 


0 


.28 


72 


0 


.22 


73 


0 


.17 


74 


0 


.10 


75 


-0 


.23 



76 -0.23 

77 -0.23 

78 -0.42 

79 -0.08 

80 -0.32 

81 -0.23 

82 -0-23 

83 -0-53 

84 -0.67 

85 -1-00 

86 -0.70 

87 -0.57 

88 "0.57 

89 0.23 

90 0.67 

91 1-47 

92 1-52 



93 


1 . 


18 


94 


0 . 


62 


95 


-0 . 


30 


96 


-0 . 


73 


97 


-0 


73 


98 


-0 


.28 


99 


0 


.63 


100 


0 


.48 


101 


0 


.90 


102 


0 


.98 


103 


0 


.42 
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======= w 

= L 
D = = 
===== A 

== = = = = = = = s 

-========= L 

=-====== S 

========== P 

= = m = ==== I 
===== L 
= = G 
= V 
= Q 

_II~I====== S 

111======== Q 

1=-======== C 

1========== L 

_-===== s 

C = 

G === 

V = = 

G = = 

Q = 
== E 
== P 
== T 

= T 

== E 
== P 

======= N 

======= I 

""-====== M 

====== E 

= = = = = = Li 

Y == 

L = ==== = =: 

G "" = = "~~ 
A = ==«===-- 
K ===««"- 
E ====== 

=== S 
======= K 

= = = F 

T ====== 

F ===== 

Y ========- 

R = === = "" 

R = = = == 
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104 -0.03 

105 -0.48 D 

106 -0.68 ===== M 

107 -0.18 ======= Q 

108 0.17 « L 

109 0.15 T 

110 0.02 S 
HI -0.42 S 

112 0.00 = = = == F 

113 -0.50 E 

114 -1.12 ===== S 

115 -1.45 _ -========== A 

116 -1.67 - === ========== A 

117 -1.45 — = = - = " = = = = = = = = = y 

118 -1.52 --« = = = = = = = = = = p 

119 -1.77 _ _- = = = = = = "" = = = = = G 

120 -1.20 w 

121 -0.28 --========== f 

122 -0.07 === L 

123 0.60 = C 

124 0.70 T = 

125 0.95 V = 

126 0.70 P = 

127 0.70 E = 

128 0.48 A = 

129 -0.08 D = ; 

130 -0.08 = Q 

131 -0.38 - P 

132 -0.13 ==== V 

133 -0.13 = R 

134 0.20 = L 

135 0.27 T == 

136 0.23 Q == 

137 -0.03 L == 

138 0.00 P 

139 -0.58 E 

140 -0.62 ====== N 

141 -0.92 ====== G 

142 -0.98 ========= G 

143 0.08 ========== W 

144 -0.37 N - 

145 -0.56 A 

146 -0.86 ====== p 

147 -0.42 ========= i 

148 -0.21 === = T 

149 -0.76 == D 

150 0.27 ======== f 

151 0.00 Y === 

152 0.00 F 

153 0.00 Q 

154 0.00 Q 

155 0.00 c 



D 
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Hydrophobic 1 2 

Hydrophilic 
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SEQUENCE LISTING 

<110> ZymoGenetics. Inc. 
<120> INTERLEUKIN-1 H0M0L0G 
<130> 98-38PC 

<150> US 09/169.745 
<151> 1998-10-08 

<160> 16 

<170> FastSEQ for Windows Version 3.0 

<210> 1 

<211> 766 

<212> DNA 

<213> Homo sapiens 

<220> 

<221> CDS 

<222> (72)... (539) 



<400> 1 .nnaarattr taaqqggagt ctacaccctg 60 

gaattcgget egaggetece gcc«m« ^<$g%? M aag gac HO 
t9 gagcteaa g at, gtc ctg «t « W CM ^ phe m Ly5 tep 

1 5 

tcg gca tt, aag gtg ctt tat e* cat aat aac cag ctt eta get gga 

Ser Ala Leu Lys Val Leu Tyr Leu «» ^ 



15 20 



a tt 33 a aat aaa gag ate age gtg gtc 

S5 2 ST. E 8S 5 S He K SS "J - - - - ^ 

30 35 

ccc aat egg tgg ctg gat gee age ctg tee ccc gtc ate ctg ggt gtc 
Pro Asn Arg Trp Leu Asp Ala Ser Leu ber 6Q 
50 00 



206 



254 
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c ag ggt gga age cag tqc cto tn* 

Gln G1 * % £ 2 £ S g 9 ?? SS G 9 ?? ^ s - « 



70 75 



2 S £ S! S £? As" ?f e C S G? ,*< ?' rtt 99t *< - 



Gl! Ser Lys' Se? Ill Se £ S n 9 , C " f C at 9 999 etc acc tec 
95 Z Tyr Ap 9 Ar 9 Asp Met Gly Leu Thr Ser 

m 105 



12 ° 125 



135 140 



<210> 2 
<211> 155 
<212> PRT 
<213> Homo sapiens 



<400> 2 

Met Val Leu Sen Gly Ala Leu Cys Phe Arg Met Lys Asp Ser Ala Leu 
^1 Leu Tyr Leu His Asn As„ G,„ 11 Leu A ,a Gly Gly lIu „ fs 

«• s'y Ly, v.i r,e Lys G,y sju Glu „ e Ser VaI ,„ » ^ 

^ 50" UU H r Pro «» "« t~ Gly vfl G,„ Gly aly 

* «„ Cys Leu Ser Cys Sly »„ G,y Glr, Glu P™ Thr Leu *r Leu 



302 



350 



398 



110 ion 



494 



150 155 

™°c c SSSc c SSSE S 99t9 ? 9 * «■*»■»• s» 

cacctgacca ctttgtcttc tggttc™ tSaaS » "" 9t9S8 ' 659 

tccacgggtc ctcccccact gStggtg"? tggagctcag 719 
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ser P.e Thr Phe t Ar 9 Arg Asp Met G,y Leu Thr Ser Ser Phe G.u 
Ser A,a Al, *r Pro Sly Trp Phe Leu Cys Thr Va> Pro G,u H . Asp 
Gln Pro 11? Ar 9 Leu Thr Gin Leu Pro G,u Ash GJy Gly Trp As, *!. 

Pro lie Thr Asp Phe Tyr Phe Gin Gin Cys Asp 



145 



150 

<210> 3 
<211> 5 
<212> PRT 

<213> Artificial Sequence 
<220> 

<223> Peptide motif 

<221> VARIANT 

<222> (2)... (2) 

<223> Xaa = Glu or Thr 

<221> VARIANT 
<222> (4)... (4) 
<223> Xaa = Ala or Val 



<221> VARIANT 

<222> (5)... (5) 

<223> Xaa = Ala or Gin 

<400> 3 
Phe Xaa Ser Xaa Xaa 
1 5 

<210> 4 
<211> 5 
<212> PRT 

<213> Artificial Sequence 
<220> 

<223> Peptide motif 

<221> VARIANT 
<222> (2)... (2) 
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<223> Xaa = Gly or Asn 

<221> VARIANT 
<222> (3)... (3) 
<223> Xaa = Leu or Trp 

<221> VARIANT 
<222> (4)... (4) 
<223> Xaa = Phe or Tyr 

<221> VARIANT 
<222> (5)... (5) 
<223> Xaa = n e or Leu 

<400> 4 
Pro Xaa Xaa Xaa Xaa 



<210> 5 
<211> 5 
<212> PRT 

<213> Artificial Sequence 
<220> 

<223> Peptide motif 

<221> VARIANT 
<222> (l)...(i) 
<223> Xaa = Pro or Trp 

<221> VARIANT 
<222> (2)... (2) 
<223> Xaa - Val or Leu 

<221> VARIANT 
<222> (3) . . . (3) 

<223> Xaa = Ser. Cys, Phe. Arg or He 

<221> VARIANT 

<222> (5)... (5) 

<223> Xaa = Thr, Ala or Gly 

<400> 5 
Xaa Xaa Xaa Leu Xaa 
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<210> 6 
<211> 4 
<212> PRT 

<213> Artificial Sequence 
<220> 

<223> Peptide motif 

<221> VARIANT 
<222> 

<223> Xaa = Val or He 

<221> VARIANT 

<222> (3)... (3) 

<223> Xaa = Lys. Asp or Glu 

<400> 6 
Xaa Thr Xaa Phe 
1 



<210> 7 
<211> 155 
< 



212> PRT 
<213> Artificial Sequence 

<220> 

<223> variant sequence 

<221> VARIANT 
<222> (41)... (41) 
<223> Xaa = Glu or Lys 

<221> VARIANT 

<222> (99) . • • (99) 

<223> Xaa - Ala. He or Thr 

<221> VARIANT 

<222> (148)... (148) 

<223> Xaa = Glu. Lys or Asp 



m Lr AU Leu Cys Phe « Met Lys « Ser Ala Leu 



c 10 

1 5 
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* va, u u r jr Leu ws Asn Asn G , n Leu Leu A)a G]y ^ ^ 
*'« L f v., ne Ly s 61y s, u XM I1e ser v „ vj , » aw ^ 

TrP so" A!P A ' a &r Leu g r p ™ »»' "e Leu 6 „ & Gln Gly Gly 

« ^ S L " S - G " »" ^ «" G1 U Pr"o Thr uu Thr Leu 
Glu Pro v., Asn ne Met G ,u Leu T y r Leu & A1 . Lys SIu Ser ~ 



25 

j 

40 

55 60 
i 

75 

j 

^ ^ ^ £ * * * Thr Ser ser & ^ 

Ala Tyr Pro Gly Trp Phe Leu Cys Thr Val Pro £ u ° Ala Asp 

Gln i3 r 0° Val Ar9LeUTh ^r eUPr0G1UASn ^^^AsnAla 
Jj° He Thr Xaa Phe Tyr Phe Gin Gin Cys Asp ^ 
150 155 

<210> 8 
<211> 155 
<212> PRT 

<213> Artificial Sequence 
<220> 

<223> variant sequence 
<400> 8 

<f ™ Leu Ser Gl y Ala Leu C y s Phe Ar g *t L y s Asp Sen Ala Leu 
Leu T y r Leu His Asn Asn Gin Leu Leu Ala Gl y G, y Leu His 
«• °» L f Va, lie L,s G, y Glu Glu lie Ser Va, Val ? m te Ar g 
Leu Asp Ala Ser Leu Ser Pro ,., „ e Leu GIy « G ,„ ^ ffly 
gr Gin Cy s Leu Ser C y s Gl y Va, G, y Gln Glu tro Thr Leu Thr Leu 
G ' U P ™ W ASn II s ■* ^ ^ U T y r Leu G? y Ala Ly s Glu Ser & 
Ser Phe Thr Phe T y r Ar g Ar g Asp *t H Leu Thr Ser Ser & Glu 

SerAlaAlaT.rProGl.rrpPneLeuC.sTnr.alPro^AUAsp 

uo 125 
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Gln Pro »., Arg L eu mr Gin Le U Pro Gl„ As. Glj G!y Trp te n «. 

Pro lie Thr Lys Phe Tyr Phe Gin Gin Cys Asp 
145 150 

<210> 9 
<211> 465 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> degenerate sequence 

<221> mi sc_feature 
<222> CD- - -C465) 
<223> n - A.T.C or 6 

at^sUt ntgyttymgn = ^ | 

ytncayaaya aycarytnyt ngcnggnggn ytncWJS 9™^ nathytnggn 180 

qarathwsng tngtnccnaa ymgntggytn 9^9^ w* « nytnacn ytn 240 
ftncarggng gnwsncartg yy— gjgwc =$ 

garccngtna ayathatgga rytnt^tn P« cngcn taycc nggntggtty 360 



<210> 10 
<211> 465 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> degenerate sequence 

<221> misc_feature 
<222> (D...C465) 
<223> n - A.T.C or G 



SSS5 SS5SS sssss a 

sks sss s& -J— 300 
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Si S2X£ n~ <~ ~ ty 360 

^tggaayg cnccnaU nalr^ ™cc ngaraSggr! *° 

<210> H 465 
<211> 18 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> oligonucleotide primer ZC 20.354 

<400> 11 
tggcggacaa tcactctc 

<210> 12 
<211> 18 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> oligonucleotide primer ZC 20.355 

<400> 12 
ggggaggacc gtggactg 

18 

<210> 13 
<211> 6 
<212> PRT 

<213> Artificial Sequence 
<220> 

<223> peptide tag 

<400> 13 
Glu Tyr Met Pro Met Glu 
1 5 

<210> 14 
<211> 1275 
<212> DNA 
<213> Mus musculus 

<220> 
<221> CDS 
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<222> (101)... (5711 



^^ri ess ssss jwsrsr - 

gctgtttatt tcaaaatagg gtctacatac tgtggay ^ ^ ^ ^ Sep 

1 & 

S S 2 5 £ a S S S s| S 2 5 « 2 - * 



ctg cac aat aac ca 9 ctg ctg *t «, «. « c f 9 ca « aag *c 

Leu His Asn Asn Gin Leu Leu Ala Gly Gly ^ 
25 JU 



»' f SX SS £ £ K - - " K S S 

He Lys Gly Glu Glu lie ber va. 5Q 



40 45 



* 2 £ « « S 2 85 «5 - 5 1 - «• * S 



55 60 



SSSSSSS5SSS1525SSSSSS 



70 75 



ate atg gag etc tae etc ggg gee aag gaa tea aag age ttc acc ttc 
He Met Glu Leu Tyr Leu Gly Ala Lys Glu ber Lys ^ 
90 yb 



tae egg egg gat atg ggt ctt acc tee age tte gaa tee get gee tac 
Tyr Arg Arg Asp Met Gly Leu Thr Ser ber ^ 
105 iiU 



cca ggc tg, ttc etc tgc acc tea ccg gaa £ gac cag cct gtc agg 

Pro Gly Trp Phe Leu Cys Thr ber ^ 



120 125 



135 140 



211 



259 



307 



355 



403 



451 



499 



547 
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Tyr III Gin G?n Ifs Asp " Ct9C9t " tCCCcaaaac tccataagca 



150 155 



<210> 15 
<211> 24 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> oligonucleotide primer ZC 18.609 

<400> 15 
gcctgctttc tacttaggtc tcaa 

<210> 16 
<211> 25 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> oligonucleotide primer ZC 18.610 

<400> 16 
catgatgttc actggctcaa gtttc 



601 



S2SS S SSSS ST* ™«"« ~ag 661 

cactctcttc tcctgcatcc cag^L? I 9 ? tctgacctaa 99cacacaga 2 

agattctttc agattggatg gtac£c?fc oototl 9 gtatttgga 9 ctcaatgtgt 78 

accaacaaag agcaacataa aagattct g ^ ^ accacgtagg 84 

tagtaagatc tgacacagta cctcagaagt cctcc a tr T? 9 ^ tgttcataca 901 

gagggggggt caccaagact ttctc? ? W " agaaagtg 961 

atctgcagcc tctctcattc ttqccttrat tSS 9 tttccct caa cctttctgac 1021 

aggatagctg acagaagatg a £S££ ^ f tgaaccgaga Mutate 18 

aaaaaaccct gattctggtc tctactcaS fLLL 99t " gaaac "9 aggggacaat 1141 

jgagattgct actaaataac ata ' gtgaa " ttaagtggga 1201 

tattatatat ttta autcatctt aattaaaata tacttctcta 1261 

1275 



24 



25 
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